Present and emerging applications of polymeric biomaterials.
An important trend in biomaterials research and development is the synthesis of polymers, which combine capabilities of biologic recognition ('biomimetic') with special physicochemical properties of the synthetic polymer system. For example, an antibody may be conjugated to the backbone of a polymer which precipitates upon small changes in pH, temperature, or ionic strength. Crosslinked gels may also be synthesized from such polymers, and a biomolecule such as an enzyme may be chemically or physically entrapped in these gels. Such gels will shrink and swell in response to small changes in environmental stimuli. Another approach is to 'engineer', perhaps via computer-aided molecular design, new artificial biomimetic systems by exact placement of functional groups on rigid polymer backbones, crosslinked structures, or macromolecular assemblies. In this way, biocatalytic functioning or biorecognition similar to enzymes and antibodies can be achieved without the inherent instability often encountered with the native biomolecules or assemblies. In addition to these synthetic approaches, new and exciting analytical tools, such as the scanning tunnelling microscope and the atomic force microscope, are permitting visualization of individual and small clusters of proteins and other biomolecules on surfaces. Cell attachments and spreading may also be visualized at various depths within the cell using the confocal laser microscope. Such analytical techniques can lead to important new knowledge about biologic interactions with biomaterials, and, therefore, to development of even more biocompatible implants and devices. This paper overviews the field of polymeric biomaterials and highlights the important emerging trends in synthesis and analysis of these materials.